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CHAPTER I 
INTRODUCTION 
1. Statement of the Problem 
In a recent news conference President Kennedy 
said that approximately fifty percent of the college-
able youngsters in high school today do not go on to 
college. This, of course, is not news to most educators, . 
but it is especially significant that national attention 
is now being focused on it, that persons able to exercise 
great influence are becoming aware of this rather 
alarming fact. 
This national deprivation of intellectual talent 
is a waste of a national resource which can no longer 
be ignored. At this time in our history when such vast 
sums of money are leaving the T.EeasuiT -of the United 
States earmarked for those portions of our economy 
which can effect the quickest and surest strengthening 
of our country, this nearly untapped source of potential 
strength cannot be neglected. J:t must be recognized 
and utilized. 
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Certainly not all of these students wish to go to 
cullege nor are they all college material, however, 
under our educational system today it is certain that 
many of the young people who have the potential and 
yet do not coose to go on to college passed through 
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high school unchallenged, unstimulated and so undiscovered. 
It is highly probable the actual number of intellectually 
able students far exceeds current estimates. This, 
naturally, is due to a great many reasons and is 
dependent upon as many variables, most of which are 
beyond the scupe of this thesis. 
Whatever the actual number, provision must be made 
for identifying those students with academic potential 
early, preparing them adequately and seeing that at 
least an undergraduate education is available to them. 
In this thesis the writer will concentrate on the first 
of these three problems: identification. 
2. The Purpose of the Problem 
It is the intention of the writer to construct 
and analyze a testing instrument which might be used 
by the high school or college teacher as an aid in 
recognizing science ability, aptitude or interest in 
.· ·'· 
either the high school or college student. 
3. JustificatcLon of the Study 
Testing instruments currently available are 
heavily dependent upon recognized interest in science, 
mechanical ability, previous science courses or formal 
science education of some sort. The writer believes 
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an examination is needed which will measure science ability 
which perhaps has not even been recognized by the 
student possessing it. He has attempted to construct 
such an instrument by concentrating on the student's 
informally and perhaps unconsciously acquired vocabulary 
and his ability to recall words he has seen before. 
Unrequired reading, voluntary close attention to 
magazine articles, radio and television programs having 
to do with science, all should increase a youngster's 
science vocabulary without h:Ls actually concentrating 
.on the specific task o f voc:;abulary building or mem-
orization of nomenclature. This informal .education 
should be measurable and it seem.s t.o the writer that 
this can be reflected in a test devoted entirely to the 
recognition of words. 
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It is, of course, nearly impossible for the 
results on such a test not to be influenced by previous 
academic exposure to scientific information from grade 
school on through college. For this reason examinees 
were selected who possessed a minimum background in 
formal science in an attempt to minimize this influence. 
4. Scope of the Study 
A vocabulary test was constructed and administered 
to several hundred freshmen and sophomores at the 
School of Education and the College of Liberal Arts 
of ,.Boston University and to approximately forty high 
school students at ~atnall School, Incorporated, a 
private high school in Wilmington, Delaware. The 
answer sheets were returned to the writer, corrected 
and the results analyzed and discussed in Chapter III. 
CHAPTER II 
PROCEDURE 
1. Source of the Vocabulary 
The first question which presented intself in the 
construction of this test, the .Science Word Classificatiort 
Test (referred to throughout the rest of the thesis 
as SWCT) was, what areas of science will the test be 
designed to include? It was decided to limit the words 
used to six specific areas of science: biology, chemistry.~ 
geology, astronomy, physics and weather. Lists were 
drawn up of words taken from specialized textbooks 
in each of these areas. Textbooks were used .as a 
source rather than magazines, radio or television 
for the sake of accuracy of spelling and use. No 
words were taken from either general science textbooks, 
non-science textbooks or anthologies of any kind. 
The specific words used in the test were selected in 
the following manner.: 
1. For each of the six sciences a list was made 
recording all the scientific terms contained 
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in references dealing exclusively with that 
science. 
2. The lists we.re then cut in length by eliminating 
terms for one or more of the following reasons: 
a. The term was meaningful in more than one 
field of science. 
b. The term was meaningful in fields outside 
of science. 
c. ~he term was very new or very old and so 
not in general use. /(Some words referring to 
space technology were so new th,ey could not 
be found in standard texts.) 
d. The term was not representative of the 
science being considered. 
e. The term is used commonly and is not 
immediately associable with a field of 
science. 
f. The termwas too specialized and therefore 
very uncommon. 
g. The term was vague. 
It was the goal of the writer to eliminate any 
words from the list which were not representative of 
one field of science and which also had direct 
application or meaning in another field. For the sake 
of brevity of the test and, it was hoped, without 
sacrificing broad representation in each science to 
be covered, it was decided to limit the length of each 
list to 35 words. Thirty of these would range in 
difficulty from easy to hard and five would be very 
hard. 
2. Construction of the Test 
The six sciences being tested were evenly .divided 
and the first three were placed in Part I of the test 
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and the other three were placed in Part .II. The criterion 
for this division was whether the .science was a natural 
science or an earth science. The natural sciences, 
astronomy, physics and weather, comprised Part I and 
the earth sciences, geology, chemistry and biology, 
comprised Part .II. 
For each part of the test, the three word lists 
making up that part were combined and mixed so that 
the words would consfl:.itute one list of one hundred 
and five words in random order. Part I and Part II 
were delt with separately and the words in each part 
were exclusive of the words in the other part of the 
test. 
The entire test was then arranged on two pages 
to be printed front and back. The direction were 
placed on page one, Part I of the test began on page 
two (the reverse of page one) and continued onto page 
three. Part II began on page three and concluded on 
page four ,(the reverse of page three) • 
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The words in both parts were listed in two vertical 
columns on each page and were arranged within these 
columns in groups of five. It was hoped this would 
assist the examinee to keep his place in the examination 
and find the comparable place more easily on the answer 
sheet .. 
A separate answer sheet was prepared. ·on this 
sheet, one page printed front and back, was provided 
space for the examinee to write his name, sex, age, 
school, major subject and list any previous science 
courses taken. In all other respects the answer sheet 
corresponded to the examination. 
For each word on the test, the examinee is asked 
to identify in which of the three given fields of 
science it belongs. He is, however, given a choice 
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of five possible answerE;J. In Part I: 1) ASTRONOMY, 
2) PHYSICS, 3) WEATHER, 4) NONE, and 5) UNKNOWN a r e 
offered and in Part II the examinee has a choice of: 
1) BIOLOGY, 2) CHEMISTRY, 3) GEOLOGY, 4} NONE, and 
5) UNKNOWN. In each part the examinee may $elect one 
of the three sciences dealt with in that part or may 
avoid them by selecting either "NONE", which is to be 
chosen if the examinee believes the word is not common 
to any of the three sciences given, or "UNKNOWNJ•, to 
be selected if the examinee does not recognize the 
item. The latter selection was included t .o reduce 
the impulse to guess at items the examinee really does 
not know. The directions specifically instruct the 
student to select "UNKNOWN" if that is the case and not 
.. 
to guesB. 
Some students may feel that they recognize a word 
and that it aoes not belong to one of the three sciences. 
As was stated above, nNONE" is available in th;i; s 
situation. However, there is no word on the test for 
which this is a correct response. All the words given 
belong in one of the three categories. The students 
being examined are not informed of this fact. 
Both the examination and answer sheet were printed 
using the offset method and so were very clear and 
legible. See Appendix A. 
3. Description of the Population Tested 
Based on the planned administration of the test 
and the resultant treatment of the data, it pecame 
evident that three major and distinctly different 
groups were to be tested. Group I would be used for 
preliminary determination of difficulty of the items, 
time required to administer the test and clarity of 
the directions. Group II and Group III, though widely 
divergent in age and educational background would be 
used to determine the ability of different levels of 
the population to work the test and to see if any 
correlations existed between this test and other 
evidence of a student•s science ability. 
Group I represents women college graduates, 
approximately two thirO.s of whom were nurses. At the 
time of testing they were undergoing either eight or 
sixteen week programs of indoctrination into the U. s. 
Navy as women officers. The tests were administered to 
this group at the U. s. Naval School, .Officer, Women, 
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a component of the U. S. Naval Schools Command, . Newport, 
Rh ode Island over a period of 24 months (from March, 
1959 to March, 1961). 
On the basis of information obtained from the 
school's personnel office, the mean academic averages 
of these women were computed and are listed in Table 1. 
Table 1. Mean Academic Averages 
of Examinees in Group I 
Class Number 
(1) 
Number of 
Students 
I j 
1 • Nurse Class 1..... 1
1 
60 I 
Nurse Class 2..... r 22 ! 
Nurse Class 3..... J 29 f 
Nurse Class 4..... 1 29 ; 
t I Nurse Class 5..... i 20 , 
NU:rse Class 7. • • • • : 15 I 
Nurse Class 8..... r 13 i;i 
Nurse Class 9..... j 20 l 
:~~:: ~~::: ~~:::: I ~~ I 
Nurse Class 12. • • • ~ 17 l 
Nurse Class 13.... l 30 ! ~ ~ Nurse Class 14.... 
1
• 30 1 
l Nurse Class 15.... ., 29 , 
i [ 
1 l Line Class 30..... 1 8 ! 
Line Class 31..... j 35 i I .  ~~~= ~~::: ~~::::: I ~~ I 
Mean 
Academic 
Averages . 
{3) 
3.05 
2.94 
3.16 
3.12 
3.13 
3.12 
3.06 
2.83 
3.07 
3.14 
2.99 
3.09 
3.06 
3.04 
3.29 
3.22 
3.22 
3.11 
3.17 Line Class 34 .•••. I 34 I 
·--~~--·-·-··---····--'-···~·-'"--- ~--·--····-··-·-·..\;-- -------'-------
Total and Average 523 3.074 
It can be seen from the table that Group I contained 
523 women and the overall academic average was 3.074. 
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It is also evident that none of the classes• averages 
ranged more than two tenths of a point above or below 
the overall average. The academic averages in the table 
are based on a grade scale from 0.00 to 4.00, with the 
lowest pasSing grade being 2.50. 
The women in<:·.the nurse classes were all graduates of 
unieversity nursing degree programs and so were recipients 
of a bachelor of science degree as well as be.:iJ;Ig 
registered nurses. The women in the line classes were 
all college graduates and represented a great variety 
of major fields excluding nursing. The five hundred 
and twenty three women tested were from all parts of 
the United States as well as from Puerto Ric.o, Canada 
and the Dutch Antilles. 
Group II represents freshrrten and sophomores at 
Boston University. This group included male and 
female students and was drawn both from the .School 
of Education and the College of Liberal Arts. On the 
basis of the .two sources, Group II was divided into 
two subgroups, one representing the .School of Education 
and the other, the College of Liberal Arts. In the 
presentation and interpretation of data, the two sub-
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groups are dealt with separately. 
Group III represents students attending the 
Tatnall School, Incorporated, of Wilmington, Delaware. 
Tatnall School is a private school not devoted 
exclUsively to college preparatory work. The test 
was administered to science students in the eighth, 
ninth, tenth, eleventh and twelfth grades. The mean 
intelligence quotients of the students in each grade 
tested are given in Table 2. 
Table 2. Mean Intelligence 
Quotients of Examinees 
in Group III 
Grade I Mean I.Q. 
I 
(1) (2) I :~~~~~:::::::::::: \ ~~: 
Tenth ••••••••••••• 1 116 
-~=~:~ :~_: :~1--~-~-~------
Average •••••••• 116 
4. Administration of the Tests 
Group I was given the complete test, both parts, 
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and all the time required to take it. Upon concluding, 
they were asked to comment on the clarity of the 
directions and the physical arrangement of the test 
items from the point of view of convenience and 
simplicity. No student took more than forty minutes 
or less than fifteen minutes to complete all two 
hundred and ten items. As a result it was decided to 
allow fifty ininutes for the examination, such time 
to include ten minutes for the test administrator 
to go over the directions and answer any questions. 
The directions originally read as follows: 
"Each word in the list below refers to the science of 
astronomy, physics or weather (direction on the other 
list gave the other three sciences). If the word is 
familiar to you and you can link it with the science 
to which it refers, put a check in the box representing 
that science. 
If the word is unfamiliar to you or you cannot recall 
to which science it refers, check the box in the column 
marked 'unknown'." 
See Appendix B for a sample of the original test. 
Reflecting the comments and suggestions of Group 
I, the form of the test and the directions were changed 
significantly and greatly expanded. The amjor problems 
in the original form were: 
1. The 105 words listed in two columns on one 
side of an 8 by 13 inch sheet were single 
spaced. Four blocks were to the right of 
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each word. ( ... NONE" was not given as one of 
the choices on the original form.) The words 
were so close together that the students had 
difficulty finding the boxes that corresponded 
to the word they were working on and were in 
danger of dropping down a line or moving up a 
line, consequently in danger of making 
accidental errors. 
2. Many students expressed dismay at not being 
able to record the fact that they thought 
an item did not belong in any given category. 
3. The directions were inadequate in that they 
covered only the actual mechanics of how to 
take the test and did not include: a) a brief 
explanation of what the test was about, b) 
how to handle answer changing, c) when to begin 
(when told? When finished reading the directions?}, 
and d) what to do when finished. 
These problems were corrected in the final form 
by 1) putting the words in groups of five with double 
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spacing between each group; 2) using a separate answer 
sheet with spacing of the answers in groups of five 
corresponding to the grouping used in the test; 3) 
rewriting the directions and including examples. A 
copy of the final form of the examination and the 
answer sheet may be found as Appendix A. 
The tests were now ready to be given to Group II. 
During the semester the tests were administered, students 
in Group II were taking beginning courses in biology 
or physics (Biology 123 and Physics 101) so the tests 
were administered by the instructors in these courses 
to their respective sections. This represented 437 
examinations Of these, 30 had to be discarded because 
of one or a combination of the following reasons: 
1. Lack of personal information 
a. Name 
b. Sex 
c. School 
d. Previous science courses 
e. Age 
2. Lack of correlation data 
a. Intelligence quotient 
b. Scholastic .Aptitude Test scores 
c. Science grades 
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Name, ~~ chronological age, school affiliation 
at Boston University, class, matl·.or subject and names of 
previous high school or college science courses were 
obtained from each examinee on his answer sheet. In 
addition, at a later date, verbal and mathematics 
scores on the College Board Scholastic Aptitude Test 
were obtained on a random sample of 100 students to 
investigate possible correlations. 
At approximately the same time, the test .(both 
parts) was administered to Group III .(eighth through 
twelfth graders at Tatnall School). The same information 
was obtained on the answer sheet where it was applicable 
and, in addition, sc:iem:ce ::~ grades ,(biology and physics) 
for the semester during which the test was given and 
intelligence quotients using the Wechsler Intelligence 
Scale for Children were furnished for all the students 
in this sample. A total of 39 scores were obtained. 
5. Treatment of the Pata 
Scoring.-- The answer .sheet was constructed so that 
a template could be used for scoring. Each test took 
an average of five minutes to correct. Scoring was 
accomplished as follows: 
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1. All incorrect responses in both parts were 
marked wrong. ("UNKNOWN'' was treated as an 
incorrect response) 
2. All correct responses in both parts were then 
totalled. 
3. All "NONE'' responses in both parts were totalled. 
4. The total 11.NONE" responses were then subtracted 
from the total correct responses to give a 
final adjusted score. 
This adjusted score is what was used throughout the 
study for statistical purposes. It is termed an 
adjusted score by the writer because it does not simply 
represent the number of responses right or wrong, but 
the number of responses right minus the total number of 
''NONE" responses. 
The total number of items on the examination is 
210 so a perfect score would be 210. From this is 
.subtracted one point for each wrong answer and an 
additional one point for each "NONE" response. Thus, 
for each word simply placed in the wrong scia.nce 
category a sirngle penalty was exacted, but for each 
item the examinee felt belonged in no given category 
and so marked it 11NONE 11 , a double penalty was exacted; 
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once for getting the item wrong and again fro marking it 
"NONE". Consequently, since over 210 caould be deducted 
(if all items were wrong, 210 - 210 = 0, and if they were 
all marked "NONE", 0 - 210 = -210) it is possible to 
earn a minus score. Where minus scores were earned, 
however, the student was given zero and the range of the 
test fixed at 0 to 210. 
Group II -Boston University undergraduates.--
The answer .sheets were scored, ranges, means and standard 
deviations were found for College of Liberal Arts 
students and School of Education students. Coefficients 
of correlation between 1) test scores and verbal 
Scholastic Aptitude Scores and between 2) test scores 
and mathematics Scholastic Aptitude Test scores were 
figured. 
Group II.I - Tatnall, eighth through twelfth gra des.--
The answer sheets were scored, ranges, means and standard 
deviations were found for tota ~ group tested. Coeff-
icients of correlation between 1) test scores and 
science grades and between 2)te.st scores and intelligence 
quotients were figured. 
The correlation coefficients of the test compared 
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to standards such as the Scholastic Aptitude Test scores 
and the intelligence quotients were found by using the 
Pearson ~roduct-Moment method: 
Exlyl Ex1 
---
~ 
N N N 
r = 
1 Ex'2 -(~ ) 2 1Ei'2 - (7-f N 
x = one set of measures 
y = the other set of measures 
N = the number of cases considered 
However, in the case of the 39 Tatnall students the 
Rank-order Correlation method was used because of 
the small sample: 
p = 1 -
N (N2 - 1) 
n2 = the difference of the two scores being compared 
N = the number of cases considered 
Item Analysis.-- An item analysis was performed 
on all items in the examination. For this, 100 tests 
were selected at random. The correct responses on 
the top and bottom 27 percent of the papers were 
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tabulated to determine the per cent of good students 
and :the per cent of poor students correctly identifying 
each item. 
~RES:r:::::NI:; DATA 
It was the pruposf of this thesis, as previously 
stated in the introducl ion, to construct and evaluate 
a test of science vocabulary identification. 
The data obtained were analysed to determine: 
l. The similariti es or differences of the means 
and standard ~eviations between College of 
Liberal Arts a b d School of Education students 
I -
at Boston Uni~ersity. 
2. The correlatij n ratios between the Science Word 
Classificatiol l Test scores artd the Scholastic 
Aptitude Test scores. 
3. The mean and tandard deviation of student 
Wilmington, D laware. 
4. The correlation ratios between the SWCT scores 
and intelligej ce -quotients and SWCT scores and 
science grade J . 
5. The _specific ,est items most missed by the top 
-22-
and bottom 27 per cent of those tested. 
Boston University students.-- The Science Word 
Classification Test was administered to 437 students 
in the College of Liberal Arts and the School of 
Education at Boston University. The number and per 
cent of examinees in each school is given in Table 3. 
Table 3. Numbers of Students Tested 
at Boston University 
School I I Number l Per Cent 
1 
Tested 1 of Total 
(1) (2) i (3) 
1 \ 
I i 
-CLA ••••••••••• l 101 I 21.13 i I 
.SED ••••••••••• \ 336 I 78 •. 87 t 
' 
----- -·-······-·--- ···-····---·----··--·--·--·---.J. I
'l'otal •••••• 437 100.00 
Nearly four fifths of the students tested at Boston 
University were registered in the School of Education. 
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The majority of these .students was(:; concentrating in the 
field of Elementary Education. 
A significant number of tests had to be discarded 
as a result of the examinee not giving the requested 
statistical information. Table 4 shows the number 
of tests excluded from the study for this reason. 
Table 4. Number of Test.s Excluded from 
the Study for Lack of 
Statistical Information 
School l:ifumber Per Cent 
Discarded of Total 
! 
! J (1) 1 {2) (3) ! · I 1 ! 
! i CLA ••••• 15 I 3.43 j I 
' SED ••••• ! 15 i 3.43 i I I 
' I i 
- -···-··-.. ·--· -··-·------· 
Total ••• 30 6.86 
These tests, when deducted from the original number of 
437 left the total number of useable tests at 407. 
The largest number of examinees were women. 
Table 5 shows the per cent of men and women in each 
school taking the test. 
Table 5. Per Cent of Men and Women Taking the Test 
I I ' I School \Number I Number Per Cent Per Cent l )of Women of Men of Women of Men ~ l 
1 
l 
I (1) -(2) I (3) {4) (5) I I I 
CLA ••••• I 93 ' 8 92.08 7.92 I -----~-~~-~--~- ~-----~ j 241 95 71.73 28.27 
Total ••• 334 103 76.43 23.57 
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Boston University, College of Liberal Arts.--
"rhe scores of students affiliated with the College 
of Liberal Arts ranged from 0 to 135 and were distributed 
as shown in the distribution diagram, Table 6. 
l I 
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Table 6. Distrdibution Dd:agram of College of Liberal 
Arts Scores 
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The inspectional median appears to fall between 
61 and 70. The computed median for these students was 
65.7. Computations can be seen in Table 7, be'low. 
Table 7. College of Liberal Arts Median Computed 
Integral Limits Real Lirni ts f ·computations 
(1) (2) (3), (4) 
121 plus •••••••• 
111-120 ••••••••• 
101-110 ••••••••• 
120.5 plus I 
110.5-120.5 1 
r 
21 
3 ~d= Ef/2 - C • 10 
3 1 FM 
91-100 ••••••••• 
100.5-110.5 ~ 
900. 55-10005. 5 ~~~.· 81-9.0. • • • • • • • • • 8 • -9. • 
71 ~a o . . . . . . . . . . 7 o . s-ao . s I 
. ! ' 
7 . 
7 [ = 43 ;3 12 • 10 
M 61-70.......... 60.5-70.5 
Md = 65.7 51-60. • • • • • .• • • • ,I so. 5-60. s 14 
41-50.......... 40.5-50.5 5 
·l 
31-40 •••••••••• ; 30.5-40.5 10 
21-30 •••••••••• l 20.5-30.5 1 
11-20. • .. • • • • • • • l 10. 5-20. 5 0 
Q-10 • • • • • • • • • • 1 -Q • 5-lQ • 5 1 
- ·-····- -·---·· -~ ----··"-----.··'"-·· -·········-·-····--· ..... ... .( ...... - ....... ., ... __ ________ .:...,__-i 
Total....... 86 
The symbols used in the formula to compute the median 
above are .original, but the formula accurately represents 
the steps in finding the median. ~he symbols should be 
interpreted as follows: 
f = frequency (the sum of the numbers in the 
"f'' coiliumn) 
c = sum of the numbers in the "f" column starting 
from the bottom and adding until the total is 
as close to, but not in excess of, Ef/2 as 
possible. 
fM = the frequency at the inspectional median. 
The standard deviation of the College of Liberal 
Arts was 23.30. Computations can be seen in Table 8, 
below. 
Table 8. College of Liberal Arts Standard Deviation 
Computed 
Interval I f d fd r fd2 Computations I J 
I I 
(1) l (2) (3) < 4) r (5) . . (6) 
l 121 plus •••• l 2 +6 +12 l 72 \ 
27 
l 111-120 ••••• 1 3 I +5 +15 75 I SD ~EfdZ/N - c 2 ·10 I \ 101-11o ••••• I 3 +4 +12 48 I l 
7 +3 +21 63 l 91-loo ••••• I I 81-90 7 I +2 l +14 l 28 . . . . . . 
71-80 •••••• 10 +1 +10 l 10 l ~ 
M61-70 •••••• 23 0 
51-60 •••••• 14 -1 
41-50 •••••• ! 5 -2 I 31-40 •••••• 10 -3 l 21-30 •••••• I 1 -4 
• 0 11-20. • • • • • 1 I -5 
0-10 ....... 1 i -6 
-· 
Total.... 86 
0 
-14 
-10 
' 
-30 
t -4 
l 0 
1 -6 
+20 
0 
14 
20 
90 
16 
0 
36 
1 
l 
! 
l 
I 
' ~ 
I 
I 
47.2 l 
l 
l 
~472/86 -(+20/86) 2 • 
~5.488 - .54 . 10 
~5.434 X 10 
= 23.30 
:aoston University, School of Education.-- The 
range of the Boston University School of Education 
10 
students extended from 5 to 125 as shown in the distribution 
diagram given on page 28 as Table 9. The scale on this 
diagram has been adjusted so that it is proportional 
to that given for the College of Liberal Arts. Due to 
the larger sample, the increment for the number of 
28 
students is five compared to an increment of one 
in Table 6. 
_, -_·-~'-~+-+- -::f-+~ +1-+-14+-01--~~e-+•+~_;---1--+-,1 it -f-t- ,+1 +:-+·-l:l-i-1t---:l-::::, ::::::::::::::::1::::1 ::::::::~::::1 :: 
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Table 9. Distribution Diagram of School of Educati on 
Scores 
The inspectional median can be seen to be between 51 
and 70, but probably close to 61. The computed median 
was found to be 61.9. Computations for the median 
can be seen in Table 10 which appears on page 29. 
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Table 10. School of Education Median Computed 
I 
Integral Limits Real Limits f t Computations I ~ 
l ~ (1) I (2) ( 3 ) ;, (4) I I I ' 121 120.5 plus I 0 plus ••••• , ., i 110. 5-120. 5 -~. 2 ~ 111-120 •••••• ; l Ef/2--c ! l Md = X 10 101-110 •••••• 1 100.5-110 .. 5 f 10 
90.5-10.0. 5 f 19 fM 91-100 •••••• [ 
t .81-90 ••••••• 1 
80.5-90.5 39 
70.5-80.5 I 46 = 160-152 71-80 ••••••• , 
' 60.5-70.5 I 59 59 M61-70 ••••••• : 51-60 ••••••• i 50.5-60.5 I 56 1 
40.5-50.5 
\ 
42 ·; = 61.9 41-50 ••••••• 1 '· J
31-40 ••••••• ! 30.5-40.5 27 /, ) 21-30 ••••••• ' 20.5-30.5 j 15 4 ! 
11-20 •••••• ··I 10.5-20.5 I 8 l ~--"""'·-- ~---~-:.:~.-~ _ _: __ :_: _ _::_:__~ I -0.5-10.5 ( 4 .\ \ 
' Total •••••• 321 l. i j 
! 
The scores for the Scho.ol of Education lend themselves 
to the construction of a much smoother distribution 
curve indicating a more even distribution of scores 
than those of the College of Liberal Arts. 
The standard deviation of the School of Education 
students tested was 21.60 (slightly smaller than for 
the College of Liberal Arts) for which the computations 
are given in Table 11 on page 30. 
Table 11. School of Education Standard Deviation 
Computed 
1 
f I Interval I 
1 I 
{1) i ( 2> I 
I I 
121 plus •••. ~ 0 I I l 
d I f.d 
I ,, 
i 
,(3) J, <4> I 
l l 
+6 ~ 0 I 
r. 
+5 l +10 
+4 +40 
fd2 
( 5-) i 
0 
50 
160 
Computations 
(6) 
30 
111-120 •.••• i 2 
101-110 ••••• i 10 
91-100 ••••• ! 13 
81-90 •••••• l 39 
71-80 •••••• r 46 
+3 
+2 
t 
.. 
t 
+39 117 
= 1550/321 -{-122/321) 2 
156 i I +1 
+78 
+46 
X 10 
46 
M61-70...... 59 0 
! -1 
I 
-2 I 
-3 f. 
l 
-4 I j 
l 
-5 
t -6 
-40 
0 0 
= 4.829 .144 X 10 
56 
168 f = 4.685 X 10 
213 I 240 = 21.60 
200 I 
144 l i 
1550 I 
51-60. • • • • • ! 56 l -56 
41-50. • • • • . ! 42 l -84 
31-40 . • • • • • ! 2 7 l -71 
21-30...... ) 15 l -60 
f } 
11-20 •••••• l 8 ' 
----.. ~ :1 ~;...:. •:....; •;...;•:....;•;...;•:;,.__;t;_• _4.;:;__.........,.....;:;......,.....;¥_--,;;;2...;;4_~;,_..-
Total .•••• 321 -122 
I 
;} 
A surrunary and comparison of the t:ange, median and 
standard deviation between the College of Liberal A~ts 
and the School of Education may be found in Table 12, below. 
Ta.ble 12. Comp?-rison of Range, Median and Standard 
Deviation of CLA and SED at Boston University 
Name of School 
College of Liberal Arts •••• 
_School of Education ••.•.••• 
Range 
0 to 135 
5 to 125 
S .D. I Median 
l 
I 
23.30 \ 65.7 
21.6o I 61.9 
i 
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From the 407 freshmen and sophomores tested at 
Boston University,_ 100 papers were taken at random 
in order to determine whether or not there was any 
correlation with the score they earned on the SWCT 
and their scores on the .Scholastic Aptit;u:de Test of 
the College En trance Examination. 
Of these 100 papers, 1.8 could not be used because 
the students represented had no record of their 
Scholastic Aptitude Test results on file with _their 
respective sch,ools. Consequently, the number .of students 
used for the correlations was 82. The following 
information characterizes this sample: 
1. Range of .SWCT scores.: 10 to 107 
2. T.otal range.: 97 points 
3. Mean: 59.9 
4. Median: 60.3 
5. Mode: 61.1 
6 • .Standard deviation from mean: 19.3 
7. Percentiles: 25th - 48.3 
50th 
75th 
60.3 
71.0 
All computations for the above may be found in Appendix 
c. 
Correlation ratios were obtained for both the 
verbal and mathematics sections of the Scholastic 
Aptitude Test. The resultant correlation between the 
SWCT and the verbal part of the Scholastic Aptitude 
Test was .11. The correlation for the mathematics 
part was -.13. Computations, because of their length, 
are included as Appendix D. 
Tatnall School.- The Science Word Classification 
Test was administered to 39 students at the T.atnall 
School. None of these tests had to be eliminated 
from the study because the statistical information 
requested wa.s supplied by the instructor and n.ot 
left up to the individual student. 
Of the total, there were 11 boys and 28 girls 
ranging in age from 12 to 18 and in education from the 
eighth through the twelfth grade. 
The scores of these students ranged from 6 to 
142, which was the highest score made by any student 
32 
on the test. These scores were plotted on a distribution 
diagram as was the case with the other schools, however, 
in the instance of Tatnall, grades eight and njjne are 
plotted separately from grades teni eleven and twelve. 
33 
This wa$ done to obtain more accurate grade representation. 
Table 13. Distribution Diagram of '!'atnall School Scores 
The median for the junior high school grades 
_(eight and nine) was found to be 49.5 and for the 
senior high school (grades ten, eleven and twelve) 
the median was 65.5. The combined median for all 
students tested at Tatnall School was 61.7. Tables 
14, 15 and 16 which follow give the computations of 
these medians. 
Table 14. Tatnall School Eighth and Ninth Grade 
Median Computed 
' 
Integral Limits Real Limits f Computations 
(1) {2) (3) . ·.(4f 
I 
.81-9.0 •. .•.•... 80.5-90.5 2 I Md=Ef/2--C X 10 71- 80 .•. ~ •••.• ! 70.5...,.80.5 1 I 61-70 ••••••••• I 60.5-70.5 4 
I ' 51- 60 . ...•...• l 50. 5-60. 5 2 
-40. 5-50. 5 5 M41-50 •••• · ••••• 
31-40 ...•.•... 
21-30 . . ...... . 
3 0 • 5-40 • 5 ! 2 
120.5-30.5 .
1
: 
0
3 
l 10 • 5-2 0 • 5 . 
-·--~--~-Q~::.J:. O. ·-~-:.-~ • . •;;.... ·-'--+1---o-'-._5_-_l_o..;.... 5....,. __ _.1_o_ 
Total........ 19 
11-20 ........ . 
:EM . 
-Md- 19/2 - 5 
5 
Md = 49.5 
X 
Table 15. Tatnall School Tenth, Eleventh and Twelfth 
Grade Median Computed 
Integral Limits 1 Real Limits ~ f Computations 
I i 
~1) I (2) . I P>l ~4) 
120.5 plus ! 1 ; 121 plus •••••••• l 
', Md 20/2 111-120 ••••••••• l 11.0.5-120.5 i 0 ! = - 6 
101-110 ••••••••• l 100. s.-110. 5 , o 1 2 
91- ·100 ••••••••• i 90. 5-loo. 5 l 1 I l 
81-90 ..•..••••. l .80. 5-90. 5 ~ 3 ; Md = 65.5 
71-80 .....•••.• 1 70.5-80.5 l 1 i . .. 
M6.1-70· •••••••••• 60.5-70.5 2 
51--60 . .•...••.• 
I 
50.5-60.5 2 
1 .41-50 .......... 40.5-50.5 4 
31-40 .•....•.•. 30.5-40.5 
i 
0 I 21-30 ...•....•. 20.5-30.5 4 
11-20 .....•..•• 
:t 
10.5-20.5 0 R 
0-10 .......... -0.5-10.5 ~ 2 l ,, 
...... ___ .,.. ... __ ._ .. __ _.._._. ... .._ ... _.._... ........... ~ 
! ;' i Total ••.....•• 20 ~ 
l 
~ 
' 
X 
34 
10 
10 
35 
l'ab-le 16. Tatnall .School Combined Median Computed 
Integral Limits , Real Limits f i Computations ! ! 1 
(1) ! (2) (4) 
l :, 121 plus .•.•••• ! 120.5 plus ~ 
111-120 .••••••• l 110.5-120.5 l 
101-11o •••••••• I 100.5-110.5 ~ 0 Md = 39/2 - 11 X 10 
91-100 •••••••• \ 90.5-100.5 
! 1 4 ~ 
Hl-90 .' •••••••. .80.5-90.5 } 5 
71-80 ......... t 70.5-80.5 l 2 Md = 61.7 
61-70 ••••••••• i 60.5-70.5 1 6 ! 
M51-60 ••••••••• 50.5-60.5 i 4 41-50 ••••••••• i 40.5-50.5 9 I I ' 31-40 .......•. \ 30.5-40.5 2 21-30 ......... I 20.5-30.5 7 11-2o ••••••••• 1 10.5-20.5 I 0 -~~-~-.:9-:-.!fL~..::. ., .... :.. ~- !, .:. .. ~ .. ~ .... L, -o. 5-lo. 5 2 
Total •••••••• 39 
Since the sample was so small, it was not separated 
to find a standard deviation, but instead was left 
intact and the .standard deviation was found to be 30.60. 
Table 17. Tatnall .School Standard Deviation Computed 
Interval f d fd fd2 I Computations 
(1) .(2) (3) .(4) .(5) (6) 
l I 121 plus ••• · 1 +6 +6 36 
111-120 •••• 0 +5 0 0 I 
101-110 •••• . 0 +4 0 0 f 91-100 •••• 1 +3 +3 9 l 81-90 ••••• 5 +2 +10 20 i ' I 
(concluded on next page) 
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Table 17 • . (concluded) 
f I fd 1 fd2 l Interval d Computations 
I ' ~ I J 
(1) l 1_2) i .(3) (4) I (5) 1' (6) l . l l 1 i 
' 
51-6o •••• 1 l 1 4 1 
SD =-/309/39-( -47 /39) 2 
X 10 
41-50 •••• f I -18 \ 36 ~ 
31-40 •••• I l -3 -6 1 18 =-.J 7. 92 + 146 
21-30 .•• ~ 1 1 -4 -28 1 112 t 
11-20 •. .. • I 0 l -5 0 l 0 I! ="'f9. 38 
·-~--Q . .:-1 Q..!. .. ! ... ! .... ': .... -+1 ___,2_.,_~: ..,.-_6...,_._.__-_1_2,__1;... _7_2_ 1 
Total ••• 39 -47 309 t = 30.60 
X 10 
X 10 
! 
To complete the comparison of the groups tested, 
Table 18 summarizes the range, median and standard 
deviation of Tatnall School and compares them with both 
schools at Boston University. 
.. 
Table 18. Comparison of Range, Median and Stand,ard 
Deviation of T.atnall School and Bo.ston Uni vers·i ty 
Name of School Range ~ .D. Median 
(1) (2) l _{31 (4) 
135\ 
. \ 
I College of Liberal Arts ••••• 0 to 23.30\ 65.7 
School of Education ••••••••• 5 to 125t 21. 60i 61.9 
Tatnall School •••••••••••••• 6 to 142 \ I 61.7 30.601 
\ 
Two rank-order correlations were done to see 
if there was any correlation between 1) the SWCT 
scores and the .student•s science grades, and 2) the 
SWCT scores and the intelligence quotients. The rank-
order .method was used vice the .Pearson Product-Moment 
method because of the small .sample. The rank-order 
correlation for the first was +.32 and for the second 
was +.60. The science grades used to compute the 
second were grades earned during the semester in 
which the SWCT wa.s given. The computations for both 
correlations .may be found a.s Appendices E and F 
respectively. 
The results of the two correlations can be 
better compared with the aid of a combined scatter 
deagram. With this it can be easily seen that the 
dots representing science grades are somewhat less 
dispersed than those representing intelligence 
quotients. The .scatter diag·ram, Table 19, follows 
on page 38. 
Item Anallsi.s.-- An item analysis was done on the 
responses of 100 Boston :University students selected 
at random as described in Chapter II. The results of 
the analysis are tabulated in Table 20 on page 39. 
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Table 20. Item Analysis: Per Cent of Top and Bottom 
27 Per Cent Answering Each Item Correctly 
Item I ( 
(_ 
{1) 
Frost . .................. 
Monsoon •••••.••••••••••• 
Aberation .........••.••• 
Rime . •••.••••••••••••••• 
Zodiac •••••••••••••••••• 
Condenser .......••.....• 
Comet • •••••••••••••••••• 
Parallax ................ 
Cat-paws ........•...•.•. 
High . ................... 
.Joule . .... · .............. 
Foucault .....•..•.•..... 
Frontolysis ••••••••••••• 
Nadir ••••••••• ~········· 
Gibbous . ................ 
Bergeron ...••........... 
Fuse • .•••••..••••.•••••• 
Isobar . . · ................ 
Superheterodyne •••••.••• 
Neap . .••.••..•....••••••• l 
Squall . ................. 1. 
' Azimuth . .••••..••..•..•• i.
' ! 
Re.sonance ••••••••••••••• ( 
Bohr . ................... ~ ; 
Tide . .............. · .. · · t 
Polaris ••••••••••••••••• ~ f Zenith •••••••••••••••••• ~ 
Nebula . ....... . ......... i ' 
Henry . .••.••.•.••..•••.. f. 
! 
'Pegasus • •••••••••••••••• I ! 
1' 
Correct ! Index of 
Response by ! Discrimination 
1 
·· --.. - -·---------·[ {all are + 
Upper Lower l except where 
27% 27% j indicated) 
l 
i 
2) {4) 
100 100 0 
90 60 35 
5 0 0 
10 0 0 
95 60 . so .: 
70 25 45 
100 100 0 
3.0 25 5 
10 5 0 
80 50 30 
50 .15 37 
25 10 23 
10 0 0 
25 10 23 
20 0 60 
0 0 0 
90 35 57 
60 20 40 
35 5 40 
5 0 25 
95 55 45 
25 10 23 
60 30 30 
25 15 15 
45 10 43 
85 55 30 
85 60 27 
80 30 50 
30 15 20 
45 0 73 
{contin:ued on · the next page) 
40 
Table 2 0. .(continued) 
Item Correct i Index of 
Response by ! Discrimination 
' ,-;PP~r~~;~ ! 27% l 27% l 
(1) 
j I ' 
. I ! 
Tors1on .. ................ : 65 t 
' I Tesla .................... ·\ 1.0 ,, 
' ' Front .................... I 85 i 
't I ; 
25 
10 
70 
10 Capac~ ance •••••••••••••• l 30 ! 
Fog •••••••••••••••••••••• j 95 l 100 
Trailing Edge •••••••••••• 1 45 \ 20 
Barograph ................ ! 80 
Emmetropia ••••••••••••••• j 5 
.Star . .................. · .. } 100 
Vecto·r . ................... ~ 60 
Theodolite ••••••••••••••• l 15 ) 
Blizzard .••••••••••••••.• j 100 
Beaufort . ................ j 100 
. I 
Bernoulli ................. J 20 
Aphelion .•••••.••••••••.• ! 20 
' I F1x .....•.••••..••••••.•• t 30 
t l Anemome er ...........•... l 
Dangerous semicircle ••••• ! 75 30 
.20 Kepler . .................. 1 
.Galaxy • ..•............•.. -! 100 
l 
Tornad.o • ••••••••••••••••• j 1.0.0 
Black body ••••••••••••••• J 5 
. I 
Ceiling .......•.....••... t 75 
Waterspout ••••••••••••••• 1 40 
I I i Mar1.t1me ••••••••••••••••• . t .60 
Uranus·:················· j 90 
Modulat~on ••••••••••••••• i 75 
Constellation •••••••••••• ! 100 
D , 1 I 100 . r~zz e •••••••••••••••••• 1 Psychrometer ••••••••••••• i 30 
Har.monic .••••••••••.••••• i 25 
• 
20 
5 
::.90C 
25 
0 
95 
95 
1 ()'_, 
0 
10 
35 
10 
15 
75 
100 
0 
60 
15 
25 
50 
10 
95 
100 
0 
5 
(4) 
40 
0 
20 
30 
-27 
.25 
55 
0 
50 
35 
55 
25 
25 
15 
60 
30 
40 
30 
7 
63 
0 
25 
15 
30 
35 
45 
63 
25 
0 
65 
60 
(continued on the next page) 
Table 20. (continued) 
Item I Correc.t 
1 Response by , 
~·---·-·-·--·-·--··-·"---r··----.. ···M·----~- ..  ·----·~i ! Upper 1 Lower l 
1 2 7% i 2 7% 
I \ 
{1) 
Occluded ••••••••••••••• [ 
Aurora Borealis ••••••• · l 
I Cumulus . ............... f 
Umbra . ............•.... ~ 
l 
Eye • .................... l 
\ 
Syzy·gy . ................ i 
{2) 
30 
75 
90 
25 
60 
5 
. I Cant1lever ••••••••••••• ~ 45 
C . i 5 1rrus •.••••••••••••••• ; 8 
Hailstone ••••••••••.••• ~ 100 
ThorsAnvil ••••.•••••••• i 25 
Polarization ••••••••••• ~ 55 
Horse power •••••••••••. [ 
r Aerology . .............. ~ 
Doldrums . .............. ~ 
s. . l 
l.r l.US • •••••••••••••••• l 
Decibel . ............... i 
Refraction ••••••••••••• ) 
l Frequency . ............. ~ 
Buys Ballot •••••••••••• I 
Hour-angle ••••••••••••• l 
P . . i recess1on ••••••••••••• j 
Pathometer ••••••••••••• ~ 
Cyclone ..........•..... i 
.Cepheid •••.••••••••••••• l 
Declination •••••••••••• ! 
Solstice ••••••••••••••• 
Tension .....•.....••..• 
Sidereal .........•...•• 
Mackerel ..•......•..... 
Vertical development ••• 
90 
20 
70 
20 
65 
90 
95 
5 
20 
10 
20 
],.00 
5 
10 
30 
70 
5 
20 
25 
I 
.... 
i 
I 
' l 
,\ 
I 
I 
! 
{3) 
10 
55 
55 
10 
30 
0 
5 
40 
85 
5 
50 
40 
5 
15 
10 
20 
40 
45 
0 
5 
20 
0 
80 
5 
5 . 
10 
30 
5 
10 
0 
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Index of 
Discrimination 
( 4) 
30 
20 
40 
23 
30 
25 
70 
48 
65 
60 
5 
55 
37 
55 
15 
45 
55 
55 
25 
37 
-20 
60 
60 
0 
25 
30 
40 
0 
15 ~ 
63 
(continued on the next page) 
Table 20 • . {continued) 
Item 
<1> I 
! Tycho Brahe •••••••••• ~ 
Cusp! •••••••••••••••• ! 
Amplitude ....•.••.••. f 
. i Gr1d .........••.•••.. ~ 
" ·Orion . ..............• ~ 
Scintillation •••••••• ~ 
Astigmatic ••••••••••• } 
I 
Light-year ••..••••••• I 
Sextant ........•..... ~ 
Polymerization ••••••• ~ 
E . 1, qu1nox . ............. ~ 
. 
Eclipse ...........•.. { 
Moun~ Palomar •••••••• \ 
Arch:Lmedes .•••••••••• { 
1 l .P ankton ••..•..•.•.•• ~ 
B ',i ase • ••••••••.••••••• 
i Buffer . ........... . ~ .. ~ 
.Sequoia . ............. } 
. ~ Geyser . .............. ~ 
Allode • •..••.••••••••. t 
Gonad .••.•.•••••••.•. ~ f Pumice . .............. ~ 
Dune • ••••.••••.•..•.. ~ 
sill. • • • • • • . • • . . • • • • . i 
Algae ................ ~ 
Notochord •.•••••..•.• f 
Meckel • ...••••••...•. 
Suture .............. . 
Correct ! Index of 
Response by I Discrimination 
u~~r-rL~~~r I 
{2) i (3) i 
I 
30 
80 
40 
25 
90 
50 
25 
75 
100 
65 
55 
45 
8·5 
\40 
15 
95 
70 
80 
60 
90 
55 
85 
40 
10 
55 
l 
·i I 
l 
I 
;1!. 
f 
0 
0 
40 
5 
40 
5 
0 
60 
25 
20 
25 
90 
20 
15 
5 
45 
15 
5 
40 
35 
65 
30 
30 
15 
70 
35 
5 
25 
{ 4) 
63 
25 
30 
48 
40 
55 
63 
35 
25 
5 
50 : 
50 
45 
45 
70 
40 
30 
50 
68 
35 
15 
30 
60 
45 
20 
5 
25 
30 
{continued on the next page) 
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Table 2 0. (continued) 
Item Correct 
Response by 
(1) ! (2) · (3) : 1 
I I ! 
varve ••••••••••••••••••• i 15 ! 0 I 
• ) J 
Bowman ••••••••••••••••• ·! 20 ! 20 I 
Geode .•.•..•••••.•••••.• 25 ~ - 10 1 
ca~dera .•••••••••••••••• j 10 5 j 
Ac~d . ..•••..•••.•....•.• ~ 100 90 l 
. ' . Tsu.nam1 •.••.••.•.••••••• i 15 0 j 
Allantois •••••••• ~ •••••• ! 10 5 J 
. t 't' \ ! M1c ur1 1on ••••••••••••• 1 5 5 , P~stil •••••••••••••••••• l 65 35 I 
' j 
Tuff ............... . .... i 5 5 ~ 
Subclavian ••••••••••••• ·I 40 35 j 
MolalitY •••••••••••••••• ! 45 10 I 
' ' Valence ............. · •.. . 1 85 55 j 
Hogback ••••••••••••••••• J 15 0 ! 
Medulla ••••••••••••••••• j 100 100 I 
1 I j Fumero e •••••••••••••••• l 5 0 l 
Salt ••••••••••••••••••• ·j 85 .80 1 
Proton •••••••••••••••••• ~ 95 50 l 
Alcohol ••••••••••••••••• ~ 90C: .8 5 i 
Esker •••••••••••••••••• · j 20 0 !· 
Antipyreti~ ••••••••••••• 
1 
20 0 
Cross-bedd1ng ••••••••••• 1 50 15 l 
.Spirogyra •••••••••••••• ·I 75 55 I 
Ion . .......•..•......... i 95 65 j 
Paraffin •••••••••••••••• j 65 35 1 
.Squamous •••••••••••••••• j 2 5 15 il 
Anticline •••••••••••••• ·j 35 5 
Blastula •••••••••••••••• 65 45 1 
Arterial •••••••••..••••• ~ 90 65 :
1
! 
Radicle ••••••••••.•••••• , 5 5 
I 
43 
Index of 
Discrimination 
(4) 
55 
0 
23 
25 
50 
55 
25 
0 
30 
0 
5 
43 
30 
55 
0 
25 
7 
60 
7 
60 
60 
37 
20 
35 
30 
15 
65 
20 
33 
0 
(continued on the next page) 
Table 20. (continued) 
J:;tem Correct Index of 
Response by Discrimination 
(1) 
Villi •••••••••••••• 
Fans ••.•.••..•••••• 
Double bond •••••••• 
Habe-r • .••..••.•...• 
Cirque .•....•..•••• 
Parasite ••••••••••• 
Chert ..••.•.•.•.•.• 
Purkinje ••••••••••• 
Normality •••••••••• 
Botulism ••••••••••• 
Deuterium •••••••••• 
Bohr ............•.. 
Cambium •••••.•••••• 
Remora ••.•••••••••• 
Ventifact •••••••••• 
Kjeldahl ••••••••••• 
B. Coli •••••••••••• 
Isomerism •••••••••• 
Vesuvius ••••••••••• 
Cuesta ....•......•• 
Faalt scarp •••••••• 
Olfactory •••••••••• 
Stalactites •••••••• 
Commensalism ••••••• 
.Isostasy ••••••••••• 
Batholith •••••••••• 
Polymerization ••••• 
Resonance •••••••••• 
Mutarotation ••••••• 
Crucible •••••••.•••• 
L_ __ . ___ T_··-~·~--~-----~--. ! Upper I . Lower ! 
I 27% I 27% I 
I <2> (3> l 
l ! l 
! l . I 90 85 I 
I 15 l o · l 60 l 20 
l 30 1 10 
3.0 
],00 
5 
5 
55 
10 
50 
40 
20 
10 
10 
0 
20 
60 
50 
20 
45 
45 
85 
5 
10 
35 
40 
15 
5 
75 
1 
l .0 l 100 
l 
1 
i 
l 
l 
' 
0 
.o 
20 
10 
15 
10 
25 
5 
0 
5 
0 
5 
25 
10 
10 
50 
25 
0 
0 
0 
25 
15 
0 
25 
(4) 
7 
55 
40 
30 
65 
0 
25 
25 
35 
0 
37 
40 
-7 
25 
50 
-27 
60 
67 
25 
15 
43 
-7 
55 
25 
50 
67 
15 
0 
25 
50 
(concluded on the next page) 
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Table 20. .(concluded) 
Item Correct Index of 
Response by l 
----------1 
Discrimination 
I Upper Lower ) 
I 
27% 27% 1 l 
l 
(1) {2) (3) ! (4) l l Butane .••.. • ....•.•.• 75 45 l 30 i I· Transmutation •••••••• ~ l 15 0 j 55 Seismology ••••••••••• I 60 15 I, 47 
Homodent .....•.....•• l 5 5 I 0 
Titration •••••••••••. I 30 15 ! 20 l Ester •••••••••••••••• 50 10 ! 45 
Metamorphosis •••••••• I 75 90 -25 I Catalyst •.••••••.•••• l 100 50 75 Radical .............. 75 30 45 Pancreatic •.•••••.••• l 100 90 50 I 
Fluvial cycle ........ I 15 5 50 l 
Peneplane .••..••..••. i 20 10 15 
Talus . ............... ! 25 I 0 63 
Archeopteryx •.••.•••• l 15 l ,0 55 l Mitosis •.•...••••...• i 95 l 95 0 Monadnock •••.•••••••• t 55 15 45 l l l Cell . ................ I 90 95 -25 1 Isotqpe ......•.••..•. l 90 i 55 40 Lode ••••••••••••••••• l 35 l 10 35 
Halogen ....•...•••..• I 60 l 30 30 ! l Buret . ............... i 25 10 23 I l Adamantine ••••••••••• 10 I 0 50 
Cotyledon •••••••••••• ! 40 l l 10 40 
Strath .•••••••••.•••• I I 70 ' 10 60 I 
{ ' Ionization ••••••••••• 95 ' 60 53 l l 
Igneous .............. 75 l 30 45 l i Benzene ring •.•...•.• 95 ~ 20 75 Dessicator ••••••••••. 20 l 10 15 
' 
I 
Gib'bous ..........••.. I 10 ! 0 50 ; 
Alluvium ......••.•.•. I 30 j 0 65 Placer .........•.•.•• 20 I 0 60 i I I I I ·) 
46 
Table 20 indicates that there were only six words 
which were not missed by anyone being examined. They 
were 1) frost, 2) cornet, 3} tornedo, 4) drizzle, 
5) medulla, and 6} parasite. Bergeron was the ·only 
word misSed by everyone, though over 30 words were 
missed by 9.0 :or more per cent of the examinees: 
1. aberation 17. allantois 
2. rime 18. micturition 
3. cat-paws 19. tuff 
4. frontolysis 20. fume role 
5. neap 21. radicle 
6. tesla 22. chert 
7. enunetropia 23. Purkinje 
8. black body 24. botulism 
9. syzygy 25. remora 
10. Buys Ballot 26. Kjeldahl 
11. cepheid 27. conunensalisrn 
12. declination 28. iSostasy 
13. sidereal 29. mutarotation 
14. cusp 30. homo dent 
15. Meckel 31. adamantine 
16. caldera 32. gibbous 
By referring to the "Index of Discrimination" 
column it can be easily determined which words are 
most discriminating between the good and the poor 
student. Generally, any word with an index of 
discrimination of below +.40 .(including the negative 
numbers) should be eliminated from the examination 
because its powers to discriminate are weak. The best 
discriminators are those with a 1:3 ratio. They are: 
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1. monsoon 17. -Orion 
2. zodiac 18. light-year 
3. fuse 19. equinox 
4. squall 20. base 
5. Polaris 21. geyser 
6. nebula 22. dune 
7. barograph 23. valence 
8. anemometer 24. ion 
9. Uranus 25. arterial 
10. cumulus 26. double bond 
111 cirtru s 27. isomerism 
12. horse power 28. stalactites 
13. doldrums 29. crucible 
14. refraction 30. isotope 
15. frequency 31. ionization 
16. tension 32 . benzene ring 
The Reliability Coefficient.-- The "split-half" 
coefficient of reliability was computed by comparing 
the results of Part I against Part II of the SWCT for 
a random sample of 50 Boston University students. 
The reliability coefficient was found to be +.82. 
Computations may be found as Appendix G. 
CHAPTER IV 
SUMMARY AND CONCLUSIONS 
1. The Summary 
The purpose of this study was to construct and 
evaluate a science word examination designed to test 
in so far as possible informally acquired vocabulary 
of a student having little or no science background 
in school. 
A four page examination and accompanying answer 
sheet were constructed. The examination contained 
210 science words and asked the examinee to identify 
the area of science to which they belonged. The examination 
was administered to three groups of students: 1) 523 
newly commissioned women naval line officers and nurses, 
2) 407 freshmen and sophomores at the School of Education 
and College of Liberal Arts at Boston University, and 
3) 39 high school and junior high school s tudents at 
Tatnall School, Incorporated, a private school in 
Wilmington, Delaware. 
- 48 -
Scores on the examination ranged from 0 to 142. 
The average median of all examinees was 63.1 and the 
average standard deviation was 25.16. Individually, 
the range of the Cot~ege of Liberal Arts students 
49 
was 0 to 135, their median was 65.7 and the standard 
deviation from the median was 23.30. The School of 
Education scores ranged from 5 to 125 with a median of 
61.9 and standard deviation of 21.60. Tatnall scores 
ranged from 6 to 142 with a median of 61.7 and standard 
deviation of 30.60. 
The rank-order correlation between the intelligence 
quotients and the SWCT scores of Tatnall students was 
found to be +.32. The correlation between their first 
semester science grades and their SWCT scores was +.60. 
The correlation (Pierson-Product method) between the 
SWCT scores of Boston University students and their 
Scholastic Aptitude Test (verbal) sc-ores was +.11, and 
the correlation between the SWCT and the Scholastic 
Aptitude Test (mathematics) was -.13. 
An item analysis was conducted using 100 randomly 
selected papers of Boston University Students (College 
of Liberal Arts and School of Education papers were 
50 
combined for the purposes of this selection). The items 
most frequently responded to correctly by the top 
and bottom 27 per cent of the students were tabulated 
and a record made of exactly what per cent of each 
group responded correctly on each item. Fifteen 
point twenty -three per cent of the words on the test 
were missed by over 90 per cent of the students examined. 
Two point eighty-five per cent of the words were missed 
by no one. 
2. Conclusions 
1. The scores do not seem to be .influenced strong ly, 
if at all, by previous science courses as the r anges 
and medians were very similar from the eighth grade 
through the second year of college. 
2. The standard deviation was greater for Tatnall 
(30.60) than for either the College of Liberal Arts 
(23.30) or the School of Education (21.60). 
3. The correlation between the SWCT and the 
Scholastic Aptitdue Test (verbal and mathematics) 
which were .11 and -.13 respectively, is inconclusive. 
4. There was a greater correlation between the 
intelligence quotient and SWCT score (+.32) than 
between the Scholastic Aptitude Test score and the 
SWCT score. 
5. The greatest correlation existed between the 
science grades of Tatnall students and their SWCT 
scores (+.60) .. 
6. There were only six words on the SWCT which 
all examinees knew: frost, cornet, tornedo, drizzle, 
medulla and parasite. 
7. The two categories in which more examinees 
selected more correct responses than any others were 
weather and astronomy. 
8. The two categories in which more examinees 
selected more incorrect responses than any others 
were physics and geology. 
9. The reliability of the .SWCT, based on the 
., split-half'; method, was computed to be + .82. 
3. Reconunendations for further study 
1. Administer the SWCT to large samples (over 
50 students) in the tenth, eleventh and twelfth grades 
at the beginning of the school year, then correlate 
the scores with science grades at the end of the 
51 
year to determine if the SWCT can predict science 
ability more accurately in one grade than in another, 
if al all. 
2. Administer the SWCT to college freshmen prior 
to the freshmen year, then follow their progress 
through four years of college running correlations 
on science grades each year to see if there is more 
correlation as science background increases. 
3. Eliminate the words most often missed by the 
top 27 per cent .and most often correctly identified 
by the bottom 27 per cent. Reevaluate the test. 
4. Administer the SWCT to a larger sample of 
men and study correlations. 
5. Rescore the examinations eliminating the 
"NONE" factor, that is, not ded\l,cting twice for 
answers marked "NONE'', but only once. See if these 
final scores correlate any better with intelligence 
quotients, Scholastic Aptitude Test Scores and science 
grades. 
6. See if the test could be cut drastically in 
length and still yield scores with the same or higher 
correlations. For example, cut the test to a total 
52 
of 60 items, 10 in each list. This cutting could 
probably be easily done by simply eliminating the 
weakest items from each area. Then readminister 
and reevaluate. 
7. Administer the SWCT to recent recipients of 
science degrees. Correlate the SWCT score with the 
academic record of these students to see if this 
examination is a more accurate progress test than 
predicting instrument. 
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APPENDICES 
SCIENCE WORD CLASSIFICATION TEST 
I. Fill in the appropriate information on the ANSWER SHEET as indicated. 
A. Print your name on the first line. 
B. Circle the appropriate letter for you sex: M for Male, F for Female. 
C. Fill in the remaining information as indicated. 
II. DIRECTIONS FOR TAKING THE TEST: This is a test of your familiarity 
with certain science words. You are given a list of words and you 
must decide in which of several given fields of science the word is 
most commonly used. PART I of this test lists words common to 
ASTRONOMY, PHYSICS and l~ATHER. PART II lists words common to 
BIOLOGY, CHEMISTRY and GEOLOGY. If you do not recognize a word 
you should so indicate in the appropriate place on the Answer 
Sheet. DO NOT GUESS. An incorrect guess is deducted from your 
final score. 
SAMPLE: The items in PART I will look like ··· this: 
1. TELESCOPE 
2. RIFLE 
3. ZRAGOT 
The corresponding section of the answer sheet may be found 
under "PART I, SAMPLE" on your ANSWER SHEET. Beside each 
number the letters should be interpreted as follows: 
"A" stands for ASTRONOMY 
"P" stands for PHYSICS 
"W'' stands for WEATHER 
"N'' stands for NONE (you should mark this if the word does 
not belong in any of the given fields) 
"U" stands for UNKNOWN (you should mark this if the word 
is unknown to you) 
Look at the way the 3 sample words are marked on your ANSWER SHEET. 
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1. TELESCOPE is a word used in ASTRONOMY so the "A" is blackened. 
2. RIFLE definitely has nothing to do with ASTRONOMY, PHYSICS 
or WEATHER so the "N'' is blackened meaning the word 
has nothing to do with any of the sciences given. 
3. ZRAGOT is ~ word we do not know so we blackened the "U" 
meaning the word is unknown to us. 
READ EACH lo/ORD CAREFULLY; decide which of the five categories best 
describes that word, then blacken out that letter on the answer sheet. 
Erase completely any answer you wish to change. Work as rapidly and 
as accurately as you can. When you finish PART I go right on to PART II. 
Make no marks of any kind on this test booklet. 
When you are told to do so, open your booklet and begin. 
PART I 
1. FROST 46. FIX 
2. MONSOON 47. ANEMOMETER 
3. ABE RATION 48. DANGEROUS SEMICIRCLE 
4. RIME 49. KEPLER 
5. ZODIAC 50. GALAXY 
6. CONDENSER 51. TORNADO 
7. COMET 52. BLACK BODY 
8. PARALLAX 53. CETI.ING 
9. CAT-PAWS 54. WATERSPOUT 
10. HIGH 55. MARITIME 
11. JOULE 56. URANUS 
12. FOUCAULT 57. MODULATION 
13. FRONTOLYSIS 58. CONSTELLATION 
14. NADIR 59. DRIZZLE 
15. GIBBOUS 60. PSYCHROMETER 
16. BERGERON 61. HARMONIC 
17. FUSE 62. OCCLUDED 
18. ISOBAR 63. AURORA BOREALIS 
19. SUPERHETERODYNE 64. CUMULUS 
20. NEAP 65. UMBRA 
21. SQUALL 66. EYE 
22. AZDruTH 67. SYZYGY 
23. RESONANCE 68. CANTILEVER 
24. BOHR 69. CIRRUS 
25. TIDE 70. HATI.STONE 
26. POLARIS 71. THOR I s ANV n. 
27. ZENITH 72. POLARIZATION 
28. NEBULA 73. HORSE POl-JER 
29. HENRY 74. AERO LOGY 
30. PEGASClS 75. DOLDRUMS 
31. TORSION 76. SIRIUS 
32. TESLA 77. DECIBEL 
33. FRONT 78. REFRACTION 
34. CAPACITANCE 79. FREQUENCY 
35. FOG 80. BUYS BALLOT 
36. TRATI.ING EDGE 81. HOUR-ANGLE 
37. BAROGRAPH 82. PRECESSION 
38. EMMETROPIA 83. FATHOMETER 
39. STAR 84. CYCLONE 
40. VECTOR 85. CEPHEID 
41. THEODOLITE 86. DECLINATION 
42. BLIZZARD 87. SOLSTICE 
43. BEAUFORT 88. TENSION 
44. BERNOULLI 89. SIDEREAL 
45. APHELION 90. MACKEREL 
91 • VERTICAL DEVELOPMENT 
9 2. TYCHO BRAHE 
93. CUSP 
94. AMPLITUDE 
95. GRID 
96. ORION 
97. SCINTILLATION 
98. ASTIGMATIC 
99. LIGHT-YEAR 
100. SEXTANT 
101. POLYMERIZATION 
102. EQUINOX 
103. ECLIPSE 
104. MOUNT PALOMAR 
105. ARCHIMEDES 
PART II 
In this section are words 
common to the fields of 
BIOLOGY (B), CHEMISTRY (C) 
and GEOLOGY (G). Mark your 
Answer Sheet as you did in 
PART I. 
106. PLANKTON 
107. BASE 
108. BUFFER 
109. SEQUOIA 
llO. GEYSER 
111. ANODE 
112. GONAD 
l13. PUMICE 
114. DUNE 
US. SILL 
116. ALGAE11 
117 • NOTO~ORD 
118. MECKEL 
119. SUTURE 
120. VARVE 
121. BOWMAN 
122. GEODE 
12 3. CAlDERA 
124. ACID 
125. TSUNAMI 
126. ALLANTOIS 
127. MICTURITION 
128. PISTIL 
129. TUFF 
130. SUBCLAVIAN 
131. MOLALITY 
132. VALENCE 
133. HOGBACK 
134. MEDULLA 
135 • FUMEROLE 
136. SALT 
137. PROTON 
138 • ALCOHOL 
139. ESKER 
140. ANTIPYRETIC 
141. CROSS-BEDDING 
142. SPIROGYRA 
143. ION 
144. PARAFFIN 
145. SQUAMOUS 
146. ANTICLINE 
147. BLASTULA 
148. ARTERIAL 
149. RADICLE 
150. VILLI 
151. FANS 
152. DOUBLE BOND 
153. HABER 
154. CIRQUE 
155. PARASITE 
156. CHERT 
15 7 • PURKINJE 
158. NORMALITY 
159. BOTULISM 
160. DEUTERIUM 
161. BOHR 
162. CAMBTIJM 
163. REMORA 
164. VENTIFACT 
165. KJEIDAHL 
166. B. COLI 
16 7 • ISOMER ISM 
168. VESUVIUS 
169. CUESTA 
170. FAULT SCARP 
171. OLFACTORY 
172. STALACTITES 
173. COMMENSALISM 
174. ISOSTASY 
175. BATHOLITH 
176. POLYMERIZATION 
177. RESONANCE 
178. MUTAROTATION 
179. CRUCmLE 
180. · BUTANE 
181. TRANSMUTATION 
182. SEISMOLOGY 
183. HOMODENT 
184. TITRATION 
185. ESTER 
186. METAMORPHOSIS 
187. CATALYST 
188. RADICAL 
189. PANCREATIC 
190. FLUVIAL CYCLE 
191. PENEPLANE 
192. TALUS 
193. ARCHEOPTERYX 
194. MITOSIS 
195. MONADNOCK 
196. CELL 
197. ISOTOPE 
198. LODE 
199. HALOGEN 
200. BURET 
201. ADAMANTINE 
202. COTYLEDON 
203. STRA~ 
204. IONIZATION 
205. IGNEOUS 
206. BENZENE RING 
207. DESSICATOR 
208. GmBOUS 
209. ALLUVIUM 
210. PLACER 
When you finish the examination turn your answer sheet over, close your 
test booklet and wait for time to be called. The answer sheet and the 
test booklet will be collected separately. 
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en 
en 
:3 
t.) 
SAMPLE 
l.APlvNU 
2. A P W N U 
3. A P H N U 
BEGIN HERE: 
PART I 
l.APHNU 
2. A P l-1 N U 
3. A P l-1 N U 
4. A P l-1 N U 
5. A P \-/ N U 
6. A P W N U 
7. A P W N U 
8. A P H N U 
9. A P H N U 
10. A P H N U 
11. A P H N U 
12. A P H N U 
13. A P H N U 
14. A P H N U 
15. A P H N U 
16. A P H N U 
17. A P H N U 
18. A P H N U 
19. A P H N U 
20. A P H N U 
21. A P W N U 
22. A P H N U 
23. A P H N U 
24. A P H N U 
25. A P W N U 
26. A P W N U 
27. A P H N U 
28. A P H N U 
29. A P H N U 
30. A P H N U 
31. A P H N U 
32. A P W N U 
33. A P W N U 
C) 
;:] 
en 
~ 
0 
t.) 
E-4 p.. Qj en 
~ t.) ~ ,...., en ..... 1-1 I 
s:Q :?: ~ ~ 
34. A P W N U 
35. A P W N U 
36. A P l-1 N U 
37. A P W . N U 
38. A P H N U 
39. A P W N U 
40. A P H N U 
41. A P W N U 
42. A P H N U 
43. A P H N . U 
44. A P W N U 
45. A P H N U 
46. A P H N U 
47. A P H N U 
48. A P W N U 
49. A P H N U 
50. A P W N U 
51. A P W N U 
52. A P W N U 
53. A P l-1 N U 
54. A P W N U 
55. A P H N U 
56. A P W N U 
57. A P W N U 
58. A P H N U 
59. A P H . N U 
60. A P H N U 
61. A P H N U 
62. A P W N U 
63. A P W N U 
64. A P W N U 
65. A P H N U 
66. A P W N U 
67. A P H N U 
68. A P H N U 
69. A P H N U 
70. A P W N U 
71. A P W N U 
72. A P W N U 
73. A P H N U 
~ 
t.) 
:>< 
t.) 
~ en E-4 ...:1 ~ ~ < s ~ en ~ < s:Q t.) 
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74. A P W N U 
75. A P W N U 
76. A P H N U 
77. A P W N U 
78. A P W N U 
79. A P W N U 
80. A P W N U 
81. A P H N U 
82. A P H N U 
83. A P W N U 
84. A P W N U 
85. A P W N U 
86. A P H N U 
87. A P H N U 
88. A P W N U 
89. A P W N U 
90. A P W N U 
91. A P H N U 
92. A P H N U 
93. A P W N U 
94. A P W N U 
95. A P H N U 
96. A 
97. A 
98. A 
99. A 
P l-1 N U 
P H N U 
P l-1 N U 
P H N U 
100. A P H N U 
101. A P H N U 
102. A P W N U 
103. A P W N U 
104. A P l-1 N U 
105. A P l-1 N U 
PART II 
106. B C G N U 
107. B C G N U 
108. B C G N U 
109. B C G N U 
110. B C G N U 
TURN ANS\-IER SHEET OVER 
...:1 
0 
t5 
en 
~ --+---i--1 
t.) 
en 
~ 
~ 
0 
PART II (CONT) 
111. B c G N u 156. B c G N u 201. B c G N u 
112. B c G N u 157. B c G N u 202. B c G N u 
113. B c G N u 158. B c G N u 203. B c G N u 
114. B c G N u 159. B c G N u 204. B c G N u 
115. B c G N u 160. B c G N u 205. B c G N u 
116. B c G N u 161. B c G N u 206. B c G N u 
117. B c G N u 162. B c G N u 207. B c G N u 
118. B c G N u 163. B c G N u 208. B c G N u 
119. B c G N u 164. B c G B u 209. B c G N u 
120. B c G N u 165. B c G N u 210. B c G N u 
121. B c G N u 166. B c G N u 
122. B c G N u 167. B c G N u 
123. B c G N u 168. B c G N u 
124. B c G N u 169. B c G N u 
125. B c G N u 170. B c G N u 
126. B c G N u 171. B c G N u 
127. B c G N u 172. B c G N u 
128. B c G N u 17 3. B c G N u 
129. B c G N u 174. B c G N u 
130. B c G N u 175. B c G N u 
131. B c G N u 176. B c G N u 
132. B . c G N u 177. B c G N u 
133. B c G N u 178. B c G N u 
134. B c G N u 179. B c G N u 
135. B c G N u 180. B c G N u 
136. B c G N u 181. B c G N u 
137. B c G N u 182. B c G N u 
138. B c G N u 183. B c G N u 
139. B c G N u 184. B c G N u 
140. B c G N u 185. B c G N u 
141. B c G N u 186. B c G N u 
142. B c G N u 187. B c G N u 
143. B c G N u 188. B c G N u 
144. B c G N u 189. B c G N u 
145. B c G N u 190. B c G N u 
146. B c G N u 191. B c G N u 
147. B c G N u 192. B c G N u 
148. B c G N u 193. B c G N u 
149. B c G N u 194. B c G N u 
150. B c G N u 195. B c G N u 
151. B c G N u 196. B c G N u 
152. B c G N u 197. B c G N u 
153. B c G N u 198. B c G N u 
154. B c G N u 199. B c G N u 
155. B c G N u 200. B c G N u 
APPENDlX l3 56 
ltEC r W I r'i' ~ . ~r .. 
---,·-
---H----~-----tl~~ 
~~~~~·~----------~~~--~--~-
·;;;,;:..;...---~--r---r--r--....;---;;...::-:=;~-----r--r---+f -=~: 
I ' -------------~--;-~---r--~~~~~~~------~~-+---r--- -
I 
I ___., 
-----r---r---;...-.T . 
------~~~--+-~--~~~~----- r--T 
-' 1 I T. 
--~--+---~i--~--~~~~~------------~--~~lr----, 
--------~--r ~--~· I i --------~~~~--~--~~~--~--------- -----
P!> D, 
rr 
.J.:T 
57 
:-~: . - ~- - ·,.,~':&:. .. : ·' · . .•. ' ::?_-: FCJ..h.t'lc ·:t: ·12 ':, ·d~O(r0.-13' , OR · }f",.:>IU; 
-~-· ------· 
·=> ( ~,t.,_.:·.: .;:: ·:li ':'f-(, .\'.OJ A..1'JD ~rou c ..... ~ .. ~ r,uu<" J.'TI YH'T'H rr-h.,.... .::('T.Jf!;.;c G Tr> -n- ;_~ _ 
A C"'HECK !"' 'flu•. BOX RBPRBSE!:KrJl,TG T~ SClENC~o 
WO ''0 IS OUii'II.MlLIAR TO ""':OU OR. YOU ~1NN'OT ~CALL TO WH.ICL S\..~IE:NCE :t".t· 
-: --,:fiSC'!¥. 'Lf-JE BOX IE Tire ::;OH.ii.-m l·IARI'J:i:D "u.Lil'J:!OWN" ... 
WO~: 
58 
APPENDIX C 
r· 
1 fl r I Midpoint l Scores .(i=5) d d2 i fd fd2 I 
!41 
I 
l !2> I pl (5) I (1) ( 6) l (7) 
l 
{104. 5-~09. 5 J 1: j I I 1 I 107 J l05 9 1 81 9 81 ,. I 102 1100 (99.5-104.4) 1 2 \ f 64 16 128 8 ! I i 91. I 95 (94.5-99.4) I 2 . 7 • 49 14 l 98 1 ! 
' I 
l j ! 92 1 90 6 h 36 6 ' 36 i (89.5-94.4) 1 1 1 l: i l 
5 1 l I 87 ~ 85 < 8 4. 5-8 9. 4 > ! 2 ! 25 10 l 50 f 82 ' 80 .(79. 5~84. 5) 1 4 \ 4 \ 16 15 64 l 75 3 ( 9 15 I 45 77 (74.5-79.4) j 5 l l 72 ~ 70 (69.5--74. 4 ) 1 5 l 2 1 4 10 20 
67 i 65 1 I 1 I ~ I 9 l (64.5-69.4) j 9 . I 62 ! 60 l I I 0 I 0 (59.5-64.4) ,12 l 0 i !. l I 57 l 55 (54.5-59.4) Ia 1 ~l l 1 ' -8 l 8 l 
l -18 ! i 52 50 (49.5-54.4) j 9 I ,;,2 1 4 I 36 I 
l -18 i 47 ~ 45 (44.5-49.4) I 6 ~ -3 j 9 I 54 42 ! 40 < 3 9 • 5-44. 4) i 4 -4 1 16 I -16 ~ 64 
37 35 (34. 5-39.4) i 4 l -5 l 25 1 -20 l 100 f 
32 30 _(29. 5-34. 4) l 2 I --6 I 36 . -12 I 72 27 25 I I . ~--2~ .· 19~ (24.5-29.4) · 4 -7 /. 49 22 1 20 (19.5-24.4) I o -s l 64 
~ 
17 l 15 (14.5-19.4) J 1 ' -9 1 81 t -9 ! 81 
l lOO -~-J.6~ ___ J .. J,Q__{Q.2.~-~::1:1.:o.,:4.l · 1 t lO }100 I -10 
Totals ••••••••••••••• 82 -34 1242 
1. Mean = assumed mean + ci (correction x interval) 
C 9 Efd/N = - 139 + 105/82 = -34/82 = -.42 
i = 5 .assumed mean = 62 
Mean = 62 + (-. 42) . ( 5) = 62 - 2. 10 = 59. 9 
APPEND .IX C {continued) 
2. Median 
N/2 = 82/2 = 41 
Median= 59.5 + 2.(5)/12 = 59.5 + .83 = 60.33 
3. Mode 
Mode = {3 x median) - (2 x mean) 
= {3 X 60.3) - (2 X 59.9) = 61.1 
4. Percentiles .{from medians) 
82 X .25 = 20.5 
44.5 + 4.5 x 5/6 = 48.3 (25th %-ile) 
60.3 =median = {50th ~-ile} 
82 X .75 = 61.5 
69.5 + 1.5 x 5/5 = 71.0 {75th %-ile) 
5. Standard Deviation from the mean 
SD = i..j Efd2/N - C2 
= 5Y 14.9 
= 19.25 
59 
PEND.IX D 
Correlation between the SWCT score and SAT (verbal 
and mathematics) 
Mean {SWCT) = 59.9 
Mean (SAT - verbal) = 481 
Mean (SAT - mathema ics) = 459 
Scores Scores 
60 
_______ T ___ -----~---r·--------- _,--~~~;-r;;:;~~~-T:.;:;-SWCT SAT (V) SAT (M) 
I [ . 
(1) I (2) (3) ' l (1) I J2) ~ .(3) ) 
I lj I ! i 57 I 480 444 h 62 610 ( 490 ( ., ~ ~ I }. 97 576 617 ~ 49 f 506 ~ 461 81 l 483 431 I 56 ?. 480 403 y :i I ~ ' ' 55 l 418 420 54 ) 436 ~ 440 ' 1, t I
.( ~ 76 l 454 559 ,.(\ 41 t 326 518 t~ ? ~ 67 ~ 499 395 H 26 ~ 551 ! 592 f t ~ 
79 l 383 467 ~~ 57 I 519 . 387 t· '( ! 'i I ~ 18 454 518 i 69 :; 444 442 ) ' 11 t ~ 50 f- 442 337 ~ · 60 519 527 ) n ) 45 . 456 365 94 ~ 659 t 632 ( i! i:. ~: f !·l ~ 72 , 484 385 55 I 397 428 ~ 
tt " 63 I 582 j 499 28 469 \ 450 f i 65 ~ 557 ~ 444 !i:' 51 t. 397 • 477 ,f H ' ~ 483 H 33 " 461 ' 436 70 " 387 .. \ t ~~ 1 ; \ 17 •, 456 ~ 369 li 76 !: 563 477 1 r i· f i f 10 !) 550 J 412 . ) 80 407 449 I 1 t~ ~ 107 t 436 f. 406 !O.t· 35 436 f 439 i Jl i• 52 i 346 ~ 483 jl 61 t 352 i 559 f } rl l· ~ 
' ~ n ~ 54 ; 461 469 60 0 576 ~ 502 ' t r '1 i \ 62 I 627 502 [ ,, 65 615 543 ! ~· !{ t 
) 
67 ~ 584 ~ 334 79 483 t 623 ~ r ~ ,; 83 r 427 ~ 297 if 52 :! 446 •J 497 ~ ~ 
68 576 .. 453 I, 33 ~ 493 y 502 t 1.< 
.. 
> 
(concluded on the next page) 
Correlation tables (concluded} 
Scores 
------~·-·-~--·~--····~·~--- ··-··--· · .---~-->·-·~.·~ ... 
SWCT 
(1) 
62 
49 
37 
35 
97 
54 
88 
58 
103 
107 
48 
60 
82 
49 
64 
41 
43 
l 
! 
I 
i 
I 
SAT(V) 
{2} 
498 
538 
483 
461 
531 
531 
402 
382 
422 
531 
536 
547 
489 
493 
390 
512 
456 
l 
I 
' ! 
l 
I 
I 
SAT(M) 
(3) 
419 
469 
536 
436 
411 
428 
382 
465 
395 
461 
46.8 
432 
493 
494 
467 
420 
571 
< ~ ~ ... ,.. -.-.•·•u'""""'- .~:.-.•-. 
! 
1 
I 
l 
i 
SWCT 
(1) 
59 
69 
71 
69 
69 
75 
52 
62 
39 
60 
51 
61 
43 
27 
72 
49 
56 
29 
} 
I 
~ 
l 
I 
Scores 
,.,..,_ ..... ) OU" .. ' "T.;-!;.._;->oj'-.... )".JI;!.nO • -
SAT(V) 
(2) 
461 
464 
491 
486 
621 
560 
428 
509 
397 
493 
531 
372 
423 
476 
1. Correlation between SWCT and SAT (verbal) 
= Exy /Ex2 x y 2 
= 1.69 X 104/(1.76 X 102 ){6.18 X 102 ) 
= .156 = .16 
SE = (l-r2)/N-l = 1-.02/9 = .11 
61 
..-~~--~··'lo>Oo"-.. 41!.-...:--.-· 
I 
! 
l 
SAT.(M) 
(3) 
592 
553 
427 
428 
485 
425 
3.85 
485 
449 
387 ~~~ !i: 
363 
461 
1 
334 
411 
416 
2. Correlation between .SWCT and .SAT (mathematics) 
= -1.2 X 104/(1.76 X 102)(5.27 X 102 ) 
= -.13 
.SE = 1-.02/9 = ± .11 
62 
APPENDIX E 
Rank-Order Cor relation (Science Grades/SWCT scores) 
Pupil 
(1) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
Bi.ol 
Score . 
i 
~ 
l 
(2) 
f. 80 i 81 
t 70 
~ 76 
~ 82 
~ 6 i 8 ~ 70 
i 62 1 
~ 70 ~ f 60 
f 80 
f 74 
~ ~ 71 
~ 80 
'!: ~ 68 
~ 73 !( 
~ 78 ~ 71 !~ 
l 90 
!• t 94 
t 
~ -
'·' :ii ~ 95 
~ 80 ...
* 
" 84 ~ 93 I :: ~ 72 
~ 68 
~ -:~ 
!\i 81 
~ 84 ;~ 
~ 
I 
l 
l. 
1 
~ 
\ 
I 
! 
l 
J 
I 
l 
i 
~ ~ 
I ( 
"1 J 
'J 
i 
.~ 
l 
' Jl ~ ~ 
.'~ 
~ 
1 ,, 
~ 
> 
1 
~ }; 
't 
a 
.:j 
.~ 
1 
l 
1 
~ ,. 
.. 
. 
rt 
~ ~ 
> 
;t ,, 
' \l l 
t ~ 
l 
SWCT 
Score l 
.( 3) . ~ I 
~ 
99 I 142 f; 
7 I " ~ 50 i 
76 s 
'f. 
84 'l l 
6 ~ 
2.2 
y 
~ 
22 
:J 24 ~ 
! 24 ~ 
41 2 1 
i' 43 < I 
46= • ~ 
56 
* 
57 ~ 
61 ,. ~ 
65 c ) 
,; 
87 .I 
J· 
90 1 
.$, 
-
42 ~· 
43 ~ ;, 
73 ~ 
" 
82 :1 
25 1 ~ 
48 I 1 63 ~ 
86 t-~ 
- :~ 
41 ) J 
63 l 
Biol 
Ran~ 
j 
( 4) l 
SWC'.r 
Rank 
< 5.) 
2 
1 
36 
19 
8 
6 
37 
34~ 
34~ 
32 
32 
26~ 
23~ 
22 
16 
15 
14 
10 
4 
3 
25 
23~ 
9 
7 
30 
21 
11~ 
5 
.26~ 
11~ 
I 
r i 
D 
,.( 6) 
10~ 
8~ 
10~ 
1 
0 
1 
11~ 
2~ 
9 
1~ 
19~ 
7~ 
1 
9~ 
13~ 
5 
2 
12~ 
0 
1 
11 
2 ~ 
4 
2 
16 
9~ 
24~ 
15 
5 
I 
D2 
(7) 
100~ 
64~ 
100~ 
1 
0 
1 
121~ 
4~ 
81 
1~ 
364~ 
49~ 
1 
81~ 
169~ 
25 
4 
1 
4~ 
16 
4 
(concluded on the next page) 
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APPE.NDIX E {concluded) 
Pupil Biol SWC'l' Biol SWC'l' D 2 D 
Score ,Score Rank Rank 
(1) (2) (3) {4) (5) (6) (7) 
33 70 62 25~ 13 12~ 144~ 
34 79 51 15 17~ 21~ 4~ 
35 77 24 17 32 15 225 
36 60 49 33~ 20 13~ 169~ 
37 59 39 35 
' 
28~ 6~ 36~ 
38 64 51 31 17~ 13~ 169~ 
39 56 39 36 28~ 7 ~ 49~ 
. ...,..-J, ,., .~t..,..---.... 
" 
Total . ........ ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3413 
= 1 - 6ED2 /N {N2 -1) 
= 1 - 20478/50616 = 1-.4045759 = 1-.40 = +.60 
APPENDIX F 
Rank-Order Correlation (IQ/SWCT SCORES) 
Pupil 
(1) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
IQ 
Score 
l . (2) 
' 
I 
107 
128 
105 
115 
106 
109 
93 
115 
114 
100 
125 
112 
10_8 
125 
119 
115 
139 
100 
139 
129 
-
130 
130 
115 
143 
125 
104 
120 
120 
110 
122 
SWCT 
Sc.ore 
(3) 
f 
I 
99 
142 
7 
I 50 
' 
76 
84 
I 6 22 
i. 22 
! 24 [ 24 
~ 41 43 
I 46 56 57 I 61 A ( 65 
' t 
87 
90 
I -
I 42 43 
I 73 
I 82 
~ 25 I 48 
63 J. ~ 86 l -
~ 41 I 63 
IQ SWCT 
Rank Rank 
J4) (5) 
~ 
30 I 2 ~ 7 1 
i I 32 36 1 I 18 
·! 19 ~ 
~ 31 i 8 27 6 I 37 I 37 i 18 t 34~ I; ! I 21~ f 34~ ~ 35~ 32 
~ 9 l 32 
~ I 26~ ~ 23 
f I 29 ' 23~ i ~ 9 ! 22 I 15 ~ 16 I i 18 15 2~ 
1 
14 I 35~ 10 i 2~ l 4 I 6 i 3 j ·- ~ -f 
J 
4~ ~ 25 
4~ I 23~ 
~ 18 I 9 l 1 7 ~ ! 9 30 I 33 l 27 
t 13~ 11 
2 
D D 
(6) (7) 
28 784 
6 36 
.4 16 
1 1 
23 529 
21 441 
0 i 0 
16~ I 256~ 13 169 
I 
3~ 9~ 
23 I 529 3~ 9~ I i 6~ 36~ 13 169 
1 I 1 3 9 
11~ I 121~ I 25~ 625~ 
l 
2~ 4~ 
3 9 
- -
21~ 441~ 
19~ 361~ 
11 l 121 
6 I 36 
21 1441 
12 144 
' 2 I . 4 
64~ 
(concluded on .the next page) 
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APPENDIX F .{concluded) 
Pupil IQ 
Score 
(1) {2) 
33 l 123 
34 1.09 
35 115 
36 114 
37 101 
38 109 
39 111 
SWCT 
Sco.re 
{3) 
62 
51 
24 
49 
39 
51 
39 
IQ 
Rank 
(4) 
. SWCT l D 
Rank \ 
~ 
{5) l {6) (7) 
11 13 I 2 4 
27 I 17~ i 9~ I 81~ 
18 32 l 14 f- 196 
21~ i 20 ~ 1~ l 1~ 
34 ' 28~ ~ 5~ I 25~ 
27 I 17~ I 9~ 81~ 
2 4 ..L3. ....... 8_..;:;~_ .. .._1 __ ..,;::4..::.~--~;...___.;;;1~6..::r.~ 
Total •••••••••••••••••••••••••••••••••••• 5774.25 
= 34645.5/50616.0-1 
= 1-.6844772 = 1-.68 = +.32 
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APPEND.IX G 
Computation of Reliability by "Split-Half" method. 
Pupil 
(1) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
SWCT 
Part .I 
(2) 
91 
62 
49 
36 
38 
68 
38 
37 
17 
48 
38 
43 
33 
47 
56 
42 
34 
36 
47 
35 
46 
36 
40 
27 
36 
45 
44 
25 
47 
39 
29 
52. 
I 
I ! 
l 
SWCT 
Part 
,( 3) 
81 
60 
44 
34 
29 
51 
41 
I ~~ 
' :~ ~ l 42 
1 37 
1 49 
1 45 
J 31 
i ~~ 
~ 43 
I 3o ~ 50 
j H 
i !; 
I 43 
~ 35 
I ~~ j 54 
II 
Rank 
I 
(4) 
1 
. 4 
9 
34~ 
29 
l
! 2~ 
31~ l 50 
l ~! 
\ 1 21 l 41 l 13 
J 5 
l 22 \ 
l 
I 
•I 
~ 
I 
I 
I 
39~ 
34~ 
13 
37~ 
15~ 
34~ 
24~ 
46 
34~ 
18 
I ~~ 
I 26~ 45 6 t 
l 
Rank 
II 
(5) 
1 
3 
16 
35~ 
44~ 
6~ 
25 
22~ 
50 
25 
8~ 
22~ 
31~ 
11 
15 
29~ 
42 
39~ 
19 
42 
8~ 
49 
31~ 
44~ 
46 
13 
19 
34 
19 
31~ 
37 
4 
D D2 
. ( 6) (7) 
I 
i 0 0 
l 1 1 i l 7 49 l t 1 ~ 1 15~ l 225~ 1 4~ ! 16~ l 4 1 16 
i 9 J 81 
l 0 ~ 0 
.
<' I 
' t I 14 y 196 11~ ~ 121~ i f j 1~ .; 1~ 
1 10~ i 100~ 
1 2 t 4 
j 1o ~ 100 
i 17~ ~ 289~ 
1 3~ ~ 9~ 
I ~ ! ~~ I 4~ ~ 16~ I 7 ; 49 
14~ ~ 196~ 
7 ~ 49 
! 1~ ~ 1~ 
I' 12~ ~ 144~ 5 ;, 25 
f 1 ~ 1 
! .. 14 ~ 196 ~ ~ j 6 !' 36 
!. 5 ~ 25 . 
t 8 i- 64 
t 2 ~ 
' . ~ 4 
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APPENDIX G (concluded) 
. . I . 
' ' I 
Pupil SWC'l' ~ SWCT 
l Part I ~ .Part 
(1) 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
(2) 
i 
f ~~ 
1 32 
! 49 
[ 
1. 25 
l 25 I 49 
f 35 i ! 34 
' 45 ~ 
1 45 I 
I 30 I 
t ( 46 ~ 
47 I 
37 
46 
41 
! 
1 j 
t 
j 
' •.
!: 
-~~ ~ ~~ 1. 
I ~ 
(3) 
' 3? 
Si 
39 
43 
25 
25 
41 
34 
38 
46 
49 
40 
43 
52 
49 
32 
I 
II 
' l 
I 
' 
Rank r Rank 
I 
(4) 
42 
9 
48 
48 
9 
;!.,: 
37~ 
39~ 
18 
19 
43~ 
31~ 
15~ 
23 
! 
1 
' -~ 
II 
1s) 
;!.,: 31 2 
6~ 
28 
19 
.47~ 
47~ 
25 
35~ 
2"9 
14 
11 
27 
19 
5 
11 
I 
I 
i 
l 
' 
! 
i 
I 
! 
I D I n2 
I 
I 
I 
(6) (7) 
\ I 4\ 
14 1 196 
10 1 1oo 
~ I ~ 
~ ~ ~ 
16 1 256 
2 1 4 
10~ l 100~ 
~ ! !~ 
16~ 1 256~ 
12~ l 144~ 10~ 1 100~ 
12 •1~ 144 26~ 38 12~ i 144~ 
43~ 42 _ 1~ 1 1~ 
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....... ........ ... , ... )?_0. . .... 1 ... J>.? .. __  ... J .. 
30 
61 3 2 I 1 I 1 
. ----..... ........ . ........ ........ _ ..) .... -.. .. . --- --~ _ __..;;;~--
'l'otal ••••••••.•••••••••..•••••..••••••••• 13640.75 
I 
Reliability = l-6ED2/N{N2-l) 
= 1-.(21844. 50/124950) 
= 1-.17482593 
= +.8252 = + .82 
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